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Discriminative Reao"tion Test of Multiple Performance Type: An aptitude test 
for discrimination of motor drivers was applied to 55 hire-taxi drivers and 212 
truck drivers. Hire-taxi drivers were divided into 3 groups (non-and few-accident, 
middle, and accident group) and truck drivers in-to 2 groups (non-accident aPd accident 
group). As have been shown in the previous reports, which are concerned with 224 
bus drivers, most of the accident drivers in the presen"t study showed a tendency to 
make many errors also. 
Difference between results of the non-and few-accident group and those of the 
accident group appeared in their distribution of nui:nber of error reactions. 11 (68.7%) 
out of 16 hire-taxi drivers and 119 (78.2%) out of 152 truck drivers in the non-and few­
accident group indicated qualified scores. On the contrary, in the case of accident 
group, 7 (77.8%) out of 9 hire-taxi drivers and 29 (48.3%) out of 31 truck drivers 
gave disqualified scores. The efficiency ratio of the test, calculated from a new 
formula, was 73.3% (hire-taxi) and 63.3% (tmck). 
From -these data, including the prevJous findings, it may be concluded that this 
test is useful as an aptitt1de test for motor dl'.ivers. 
In the previous papers, Nagatsuka and Kitamura (1961) and Nagatsuka (1967) 
reported the findings obtained from the tentative application of the ".Discriminative 
Reaction Test of Multiple Performance Type" to bus drivers. The test was a new 
aptitude test for the selection of motor drivers and it was ascertained from the findings 
that the test was a useful one for the discrimination between non-accident and 
accident drivers. 
The Ss of the studies, however, were limited to bus drivers, so it was necessary to 
apply the test to other kind of drivers in order to evaluate the efficiency of discrimi­
nation of the test. 
The aim of the present paper is to report the results obtained from the appli­
cation of the test to hire-taxi and truck drivers. 
METHOD 
Subjects: A total of 55 hire-taxi drivers and 212 truck drivers served as Ss. Hire­
taxi drivers had over 2 years' experience in regular driving at the Sendai branch of the 
Teisan Automobile Company. Truck drivers had over 3 years' ·experience at the 
Sendai branch of the Nippon Tsu-un Company. In each group Ss were divided into 3 
or 2 groups, according to classification based on the 8cores of coefficient of accident 
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Table · l. Distribution of drivers to 3 groups 
Group 
Kinds 
___ ._- ! 
Non-and few-accident group 
Middle group 
Accideut group 
Total 
Hire-taxi 
16 
30 
9 
55 
- �L
Truck 
152* (Non-accident Ss) 
60** 
212 
* Non-accident Ss excluded the few-accident drivers.
** Not typical accident drivers (included few accident drivers).
after the test was completed. The 3- groups were non-and few-accident group, 
middle group, and accident group. In the case of 2 groups, there was no middle group. 
The scores were computed from the following formula: 
Coefficient of accident=Score of accident frequency+ mean liability scores for 
accidents+score on skill and attitude in driving+ratio of risk in driving route+score 
for undesirable disease as drivers. 
The distribution of Ss to these 3 or 2 groups is shown in Table 1. It is noticed 
from the table that most (i.e., 71.7%) of the truck drivers were classified into non­
accident group and there is no middle group. For, in this company, there are few 
accident drivers. Out of 212 drivers in the company, only 60 had experiences of 
accidents; 49 out of them had one accident, 10 had two, and it is only one driver who 
had three accidents in the past. Therefore, those who had over one accident were 
grouped into accident group. 
Apparatus: The apparatus and procedure were identical with those used in the 
previous studies (Nagatsuka and Kitamura, 1961, Nagatsuka, 1967). The apparatus was 
contrived at Tohoku University and manufactured by the Takei Kiki Kogyo Company. 
On the 75 x 70 cm balck screen standing 1.2 m ahead of S, there are on the eye's level 3 
round samll windows which are provided with blue, yellow and red lamps from left to right. 
Each lamp is connected with the right hand key, the left hand key and tl).e right foot 
key which are situated on the desk. Behind the screen, there was a chronometer, by which 
reaction time and. error reactions are measured, together with a compact synchronous motor 
and buzzer. 
Subject is instructed to react as fast as possible, just before the test. S pushes all the 
three keys at the signal of "ready" by experimenter each time and reacts by letting go 
the adequate corresponding key as soon as he percieves one of iihe 3 kinds of lamps. Eight 
trials in all are assigned. These are the first and preparatory series. The 11im of the series is 
to make S form the set to react as fast as possible by letting go the key according to the kind 
of the presented stimuli. 
Immediately after the ]st series, the 2nd main series are assigned to Ss. The-task in the 
2nd series is more complicated than the 1st series, with 16 trials in the same way as in the 1st 
series. in the main series, the performances of occasional restrains of movement in accordance 
with the signal (buzzer) and of counting and :memorizing the times of presentations of each of 
the 3 stimuli were required, in addition to the simple performance of reaction described above. 
The general view of the apparatus is seen in the paper by Nagatuska (1967). 
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Thus the test is chiefly concerned with the coordination of perceptual-motor 
functions, i.e., the ·coordination of precise cognition of stimulus and of motor reaction 
performance according to the ·signal or stimulus. 
RESULTS AND DISCUSSION 
It was ascertained from the former studies that the adequate and useful measure 
of the test was the number of error reactions. By error reaction is meant the total 
number of the cases of reacting by inadequate key and of giving responses by letting go 
the key in spite of being given a buzzer signal. 
(i) Results of hire-taxi drivers.
Figure 1 shows the distribution curve of mean number of error reactions in the
hire-taxi drivers. The graph presents percentage of Ss in each group as a function of 
error reaction. In the figure, the difference· of distribution between the 3 groups is 
clear. A mean number of error reactions is 2.6 times in the non-.and few-accident 
group and 4. 7 times in the accident group. 
55 drivers were classified into two categories according to the criterions* as shown 
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Fig. 1. Distribu�ion curve of hire-taxi drivers 
Table 2. Distribution of 55 Ss in the 3 groups to the qualified 
and disqualified category 
group 
- -
I _ -�gory_l Qualified cotegory Disqualified category 
------- ---------,---Non-and few-accident group Middle group Accident group 
Efficiency ratio: 73.3% 
11 (68.7%) 
19 
2 
5 
11 
7 (77.8%) 
* The following criterions were settled on the basis of several exminations as to the most
sensitive and reliable criterion upon which to discriminate groups.
error 3 times and below------qualified scores 
error 4 times and over------disqualified scores 
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in Table 2. The result of Table 2 indicates that the test selects 68.7% of Ss from the 
non-and few-accident drivers and excludes 77.8% of Ss from the accident drivers. 
An efficiency ratio* of the test was 73.3%. A result of X2-test applied to the data of 
Table 2 showed that there was a significant difference in distribution pattern of Ss
between the three groups at p<.05 (X3=5.775, df=2). 
Apart from the problem of evaluation, the results on the reaction time and 
coefficient of variation were also examined. A mean reaction time was computed from 
less than 12 raw reaction time in the test in each S. The reaction time at the trials 
where S gave error reactions was excluded from the computation. A mean reaction 
time of the non-and few-accident group is 865 ms. and that of accident group is 878 
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Fig. 3. Distribution curve of bus drivers (Nagatsuka, 1967) 
* Efficiency ratio was computed from the formula:
Efficiency ratio=(Percentage of non-and few-accident group in qualified category+percentage
of accident group in disqualified category)/200(%) xlOO.
In this fomula, percentage of drivers in the former fomula replaced with members of drivers
and 200 with total members of Ss.
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ms. No significant difference was found between the groups. 
The same can be said in the findings of coefficient of variation. A mean coefficient 
of variation was 22.2% for the non-and few-accident group and 27.7% for the accident 
group. 
Thus it was shown again that both the reaction time and coefficient of variation 
could· not be e:ff ective indexes by themselves alone. 
(ii) Results of truck drivers.
The results of truck drivers are given in Fig. 2. The· distribution curves show the
same tendency as found formerly in the bus drivers (cf. Fig. 3.). The characteristic 
fe&.tures of the findings :in truck drivers were that most of the non-accident group as 
well as half of the accident group were distributed on the side of fewer error reactions. 
� possible explanation for this result is. that the typical accident drivers were not 
included in the accident group as mentioned above. 
Table 3. Disi;ribution of 212 drivers in the 2 groups to qualified 
and disqualified category 
category 
group 
Non-and few-accident group 
Accident group 
I Qualifisd category , disqualified category 
)_ I - -
119 (78.2%) 33 
31 29 (48.3%) 
Efficiency ratio: 63.3% 
A mean number of error reactions is 2.6 times in the non-accident group and 3.2 
times in the accident group. 
212 drivers were classified into two categories as shown in Table 3. 78.2% of non­
accident drivers and 51.7% of accident drivers made good records (i.e., qualified scores). 
An efficiency ratio of the test was 63.3% in this case. A result of X2-test applied to the 
data of Table 3 showed that there was a significant difference in distribution pattern of Ss
between the three groups at p<.01 (X�=l4.71, df=l). 
By the way, a mean reaction time of the non-accident drivers is 897 ms., and 
that of accident group is 878 ms. A coefficient of variation is 26.6 for the former, and 
22.6 for the latter. There is no difference between the two groups. 
From these data, it may be concluded that the test will select about 78.2% (in 
the case of truck drivers) or 68.7% (in the case of hire-taxi drivers) of Ss from non­
and few-accident drivers and excludes about 48.3% (truck) or 77 .8% (hire-taxi) of Ss
from accident drivers, when the test is used as an aptitude test in practice. 
The tendency of increasing of error reactions in accident drivers seems .to suggest 
that the accident drivers are apt to be impatient or lack in control at a critical 
moment when prompt judgement, continuous concentration and distribution of atten­
tion are required, as is the case with our test. 
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ZUSAMMENFASSUNG 
Die Auswahlpriifung (ein aus mannigfaltigen Aufgaben bestehendes Wahlreaktions­
experiment), eine Methode der Eignungspriifung zum Vorherwissen der verkehrssicheren 
Autofahrer, wurde an 55 Ta:icifahrern und 212 Lastkraftwagenfahrern angestellt. Die Vpn. 
wurden in drei Gruppen eingeteilt, in denen eine Gruppe Fehrer ohne V erkehrsunfalle oder mit 
weningsten unfallen und die anderen Fahrer mit haufigen Unfallen enthalten sind. Der Unter­
shied zwischen den beiden Gruppe trat in der Differenz ihrer Fehler-Reaktionen hervor. 
Durch solches Merkm;1l konnte man verkehrssichere Autofahrer von gefahrlichen Fiihrern 
unterscheiden. 
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